Electron microscopic immunocytochemical evidence for the synaptic connections between tyrosine hydroxylase and substance P containing nerve elements in the coeliac ganglion of cat revealed by a double labelling technique.
In order to examine the morphological substrates for neuronal connections between neuronal elements of the coeliac-mesenteric ganglion containing immunoreactivity (IR) for tyrosine hydroxylase (TH) and substance P (SP), a double-immunostaining was performed. The first antigen to SP was labelled with gold-substituted silver-intensified peroxidase, which results in a granular gold deposit of high electron and light opacity. The second antigen was the TH labelled with peroxidase and a diaminobenzidine chromogen without silver-gold particles. About of 85% of the neurons contained TH immunoreactivity in the coeliac-mesenteric ganglia. The SP IR nerve fibres were mostly found around the principal ganglion cells throughout the ganglion. In most cases they made direct synaptic contact with TH positive nerve cells and dendrites. These SP-IR boutons were also found in synaptic contact with other non-labelled postsynaptic terminals and with the soma. SP-IR nerve terminals establish both symmetrical and asymmetrical synaptic contacts with TH-IR nerve elements. Some of the nerve cells which ware TH positive, were also labelled for SP. TH positive boutons were also observed in synaptic contact with other TH-IR perikarya and dendrites. Our results suggest that SP may play an important role for the integrative activities of the ganglion with regard to gastrointestinal functions.